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Hey West, FIX. .......... 
8:tvanneh, 0 . z .  ............ 
Helena, hlnnt ............ 
Helenn, M o n t  ........... .I 
Kitty Hawk. N.  C ........ 
Block Island,R.I ......... 
Kittv Hawk. N. C ........ 

and moved to the south New Englaud coast and theuce to 
westeru Nova Scotia; clearing weather occurred i n  the Atlau- 
tic const states; falling followed by risiug temperature was 
noted from the Lake regiou aud Mississippi River eastwnrd; 
and wind velocities esceediug 50 miles per hour were recorded 
a t  poiuts along the Atlau&coast north of the Carolinas. By 
the 31st the center had passed oyer the Gulf of Saint Lawrence. 
~ x I V  aucl XIVn.-Nnmber XIV was central off the north- 
western coast of Washington tlie morniug of the 29th, with 
pressure below 29.00, heavy gales reaching a velocity of 85 
miles per hour from the west a t  Fort Canby, Wash., and heavy 
raiu on the PacifiLcoast north of the 35th parallel. By the 
aveuiug report the center had advauced to the region uorth of 
Montaus, with an appareut8 loss of streugtli, aud by the 1norn- 
ing of the 30th had moved to the upper Missouri valley, after 
which i t  appareutly united with SIVn,  which appeared over 
$he middle plateau region the morniug of that  date. Low area 
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XIVn moved eastward to the vicinity of' Salt Lake City, Utah, 
by the ereuiug of the 30th, without evidence of marked energy, 
wheuce it passed to Indiau Territory by the close of the month, 
wheu a trough of low pressure exteuded from the western Lskka 
region to Texas, with marked harometric gradients to the eaet 
aud west. A uotable feature of' these low area8 was the excep- 
tionn!ly heavy suowhll over the middle plateau region during 
the 39th and 30th. 

On tlie last day of the mouth a low area of considerable 
euergy was ceutral off the north Pacific coast, where the pres- 
sure fell below 39.60, and high wiuds reaching apelocity of 72 
miles per hour from the southeast at Fort Canby, Wash., were 
noted. Ou this date RU area of high pressure advanced from 
the Pacific Oceau over California to t'he middle plateau region ; 
suom fell iu the Sacramento Valley, aucl over the middle and 
uortheru plateau regions, and rain prevailed along the Pacific 
coast. 
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NbRTH ATLANTIC STORMS FOR DECEMBER, 1891 (pressure iu iuclies and millimeters; wiud-force by Beaufort scale). 

The paths of storms that appeared over the west part of tlie two principal tracks which diverge from the uiaiu contineiltal 
north Atlautic Oceau are showu on Chart I. These paths have track enst of Newfonurllsnd. one ruuniiig directly into the 
been determiued from reports of shipmasters received throngh Iceland low area, and the other sliirtiug its southeru quadrants 
the co-operation of the Hydrographic Office, Navy Department, aud passiug uorth of the British Isles. The average velocity 
and the 6' New York Her:tlcl Weather Service." 1 of' uorth At81autic &torus i u  December is about 81 miles per 

I n  December there is usually an iucrease of pressure over hoiir, aucl an average of 3 s to rm traverse tlie oceau from the 
the uorth Atlantic Ocean south of the 30th parallel aixl from Ainericau to the Europeau coasts iu that  month. 
the British Isles over the Azores mid Cnpe Verde Islauds. The storms traced over the north Atlantic Ocean for De- 
Between the Azores aiid the coast of the United States ant1 cember, 1891, mere attended by gales of seasonal severiby. 
theuce northward there is a decrease of pressure, the decrease 1 Three of the storms traverHed the ocean, the tracks beiug plot- 
being most marked within the Iceland area of low pieusare, ted from the Canadian Maritime Proviuces to the region north 
where it exceeds 20.  One of these &JrmS is traced as low area 
the north Atlantic in December shows a belt' of high pressure, I V ;  it left the Pacific coast ou the 7th, passed uorth of New- 
stretching acrom the ocean betweeu the 30th aud 40th parallels, i foundlaud the uight of the 9-10th1 was central west of the 
with values above 30.10 (764), from which hhere is a marked I British Isles on the 13th, and disappeared in the direction of 
gradient to Iceland and southern Greeulaurl, where the pressure 1 Scwudinavia by the 14th. The following is a description of 
falls below 29.50 (749). This distribution of' pressure has an the storms which appeared dnriug the mouth : 
apparent effect upon the Courfie of Ocean storms; they follow 1 The month opened with low pressure from Newfoundland to 

The normal distributiou of pressure over of the British Isles. 
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the British Isles. A storm of marked energy was ceutral over 
mid-ocean in high latitudes, w i t h  pressure below 29.00 (737) 
and gales of force 10 to 11 along the traus-Atlantic tracks, and 
a storm of nioderste strength was central south of the B ~ i k s  
of Newfoundlaud. Under the iufhence of high area I high 
pressure obtaiued of€' the American coast from Nova Scotia to 
the West Indies. The slow passage of this high area north- 
eastward off t h e  coast of the United Stiites and tlieuce oyer 
Nova Scotia caused a contiuuance of high pressure aud geu- 
erally fine weather west of the 60th meridiau during the first 
five days of the niouth. On the 3d t h e  storui south of the 
Grand Banks on the 1st had passed northeastward aud uuited 
with the storin which occupied mid-ocean, and pressure below 
29.00 (737) and gales of hurricane force were reported bctaeen 
the 20th and 40th meridians. Pressure falling to 29.10 (739) 
was noted in England, and southwesterly winds and raiu pre- 
vailed over the British Isles. 

By the 3d the mid-ocean storm hild apparently moved uorth- 
eastward ; pressure falling to 29.30 (744) was reported near the 
Hebrides ; ant1 southerly winds prevailed over the British 
Isles, with raiu in Great Britain. The pressure coutinued low 
over mid-oceau and off the British Isles during the 4th, after 
which there was nu increase of pressure in those regious. By 
the 6th high area I hiid passed southeastward from Nova Scotia 
and was central soiitli of the Banks of Newfonndland, and the 
pressure was generally above the normal over the entire ocean. 
By the 6th high area I had joined t h e  permanent Atlantic high 
area, and high area I1 appeared off the south Atlantic coast of 
the United States. Low area I1 hac1 advanced from the Saint 
Lawrence Valley, and occupied the region uorth of Newfouud- 
land. The night of the 6th a storm, with pressure below 29.10 
(739), is reported as having moved northeastward over Great 
Britain, causing damage to shipping along the French and 
English coasts. On the 7th high area I1 moved east of Ber- 
muda; low area I1 passed north of the Grand Bauks, withont 
eviclence of marked euergy ; aud pressure was abore the nor- 
mal from the Azores to the British Isles. 

On the 8th the pressure continued high between the 30th 
aud 40th parallels ; low area I1 had advanced to mid-ocean iu 
high latitudes, atteuded by whole gales; and the night of the 
743th southerly gales prevailed over Newfonudlaud. On the 
9th high pressure prevailed over the southeastern part of the 
United States uuder t h e  influence of high area 111, aud the 
pressure was high thence eastward over the ocean ; low area 
I1 advanced eastward, with gales of force 9 to 11 between the 
10th and 30th meridians. During the 10th high pressure con- 
tinued south of the 40th parallel ; low area I1 passed over or 
north of Scotland, with pressnre fidliug to about 28.60 (726) 
near the Bhetlautl Islands, and southwesterly gales prevailed 
over the British Ides. The storm set in over Great Britain 
and Ireland the night of the 9th and continued wi thTs t roc -  
tive violence during the l o t h ,  causing many disasters and loss 
of life ou land and sea. Low area IV,  which had advauced 
from €he north Pacific coast, was ceutral northeast of New- 
foundland the niorniug of the 10th. The pressure coutinued 
high south of the 40th parallel during the 11th ; low area I V  
had advanced to mid-oceau, with pressnre falliug to about 
29.50 (749) ; low area V had advauced to uortheru Newfonucl- 
land; and low area I1 had passed over the North Sea, without 
an apparent loss of energy . 

By the 12th low area I V  hac! advanced east of the 30th 
meridian, with pressure below 29.00 (737) and gales of force 
10 to 11; and low area V was apparently central riorth of the 
Grand Banks. Low area IV  nioved over the north part of the 
British Isles during the 13tl1, with pressure falling to abont 
29.30 (763); low area V advmced to about the 40th meridian, 
with central pressnre near 39.50 (749); and the pressnre was 
high off the middle and south Atlantic coasts of the Uiiited 
States under the iuflueuce of high area V. High area V mas 
central off the south Atlantic coast on the 14th; low area V 
advanced to mid-ocean with a moderate display of strength : 
and low area I V  had disappeared in the direction of the Bal- 

tic Sew, where pressure 28.90 (734) was reported. On the  
15th low area VII, which had nioved eastward north of the 
Gulf of Saint Lawrence duriug the 13tl1, was central over 
mid-ocean, w i t h  pressure abont 29.30 (743), and gales of hnrri- 
c m e  force; low area V occupied :I positiou northwest of Ire- 
land; and high area V remained ceutral near Bermuda. By 
the 16th low area VI1 had appilreutly developed marked 
energy, and the passage of lorn area V I  over New Eugland 
and the south part of the Gnlf of Saint Lawrencs caused low 
pressure and fresli gales south of Nova Scotia. 

The uight of the lGth low area V I  passed northeastward 
over Newfoiindlaud, with pressure falling to 29.11 (739) at 
Saint Johus, and strong southeast gales, heavy rain, and snow. 
On tlie 17th this storm was central north of the Grand Banks, 
and a fresh southwest gale mas reported at  Berxnnda. On t h i s  
date a slight cyclouic area approached the Florida Peninsula 
from tlie east Gulf. On the 18th low area VI  reached mid- 
oceau in high latitudes, with pressiire about 29.20 (74?), aud 
gales reaching force 10 to 11; the cyclonic area from the east 
Gulf crossetl t h e  Florida Peninsula, and afterwards appar- 
entlF dissipated of€' t h e  south Atlantic coast. During the 
l9tli the pressnre was high along the middle Atlantic coast 
nuder the inflnence of high area VI1 ; the pressure continued 
low over mid-ocean; and high pressure prevailed over the 
British Isles. On the 30th high area VI1 passed soutbeast- 
ward from Nova Scotia, t h e  pressure continued abnormally 
high over the British Isles; and low pressure prevailed be- 
tweeu the 30th and 50th.meridians. From the 21st to 23d the 
pressure continued high over the east and west parts of the 
ocean, and a low area occupied the region lying south of 
lceland. 

On the 24th lorn area X, which had passed north of the 
Sniut Lawreuce Valley dnring the 23~1, was apparently central 
south of Greenlancl, with gales of force 10 to 11 over and east 
o f the  Grand Banks. By the 25th t h i s  storm had advanced 
to mid-ocean, w i t h  pressure below 29.00 (737) and gales of hur- 
ricane force, nud on the 36th was central n o r t h w z o f  the 
British Isle?, wheuce it moved eastward north of Scotland by 
the 37th. On the 331 low area XI1 passed eastward north of 
Newfoiiudlaucl, and reached mid-oceau by the W h ,  attended 
by pressure frilling to nboiit 29.00 (737)  and gales of force 10 
to 11. By the 29th this storm had advanced to the region 
south of Icelaud, where it apparently remained nearly station- 
ary iiutil the 30th, after which i t  probably passed over or 
north of the North Sea. From the 27th to 2!)th high pressure 
prevailed along the Atlantic coast of the Uuited States, at- 
tending the passage of high area X from the Gulf of Mexico to 
Nora Scotia. A t  the close of the month the pressure was high 
over mid-ocean, and low pressure aud fresh gales prevailed 
sonth of Nora Scotia nuder the iuflneiice of low area XI11 
which occupied the Gulf of Saiut Lawrence. 

d O C E A N  ICE IN DECEMBER. 
No Arctic ice was reported for December, 1891. In  Decern- 

ber, 1883, 1883, 1884, 1886, and 1888, uo Arctic ice was re- 
ported near Newfoundlaud aud the Gmnd Banks. I n  1885 
several icebergs were observed of€' t h e  Newfoundlaud coast 
the latter part uf the mouth. I u  1887 a small iceberg was re- 
ported in N. 4Go lo', W. 4'io 38' ou the 26th, and a small ice- 
berg in N. 48O 201, W. 4S0 40' on the 38th. 

 FOG IN DECEMBER. 
The limits of fog belts west of the 40th meridian, as  deter- 

mined from reports of shipmasters, are shown ou Chart I by 
dotteil.shadii~g. East of the 55th meridian fog was reported on 
4 tlnteq; between the 55th and 65th nleritlians on 4 dates; and 
west of the G5th meridiau on 5 dates. Compared w i t h  the cor- 
respoudiug niontli of the last 4 gears tlie dates of occurrelice of 
fog enst of the 55th meridian nnmbered the silnie as the aver- 
age; between the 55th and G5th nieridians oue lerss than the 
average ; and west of the 65th meridian 3 less than the average. 
The occiirrence of' fog along the steam4iip tracks west of the 
40th nieriilian and a t  stations of the Weather Bureau aloug 



DECEMBER, 1891. MONTHLY WEATHER REVIEW. 397 
- 

~~~ ~~ ~ ~ ~ _- ~~ 

t h e  New England and midclle Atlantic coasts geiierally at-  ~ 

tended the approach or passage of general stonus. 
A uotable feature o f the  month was the exceptionally dense ' fbg which enveloped Londou, Euglaud, from the 33cl to 26th. 

3lENPERATURE OF THE AIR (expressed i n  degrees, Fahreuheit,). 
Many of the voluntary station3 I I U  not litwe Rtandnrd tliermonieters or shelters.  

il 
The distribntion of mean temperatiire over tlie Uuited States 

and Canada for December, 1891, is exhibited 011 Chart I1 by 
dotted isotherms. I u  the  table of iniscellaneoas meteorologioal 
data the monthlymeau teml)eriltIIrt! and the departnre fkoni the 
normal are given for regtilnr stiltiolls of the Wei~tlier Bureau. 
The fignres opposite the names of the geographical districts i n  
the columus for ineau teuiperntiire aud departure from the 
normal show, respectively, the :rverage for the several clis- 
tricts. The norinal for auy district iiiny be foiiutl by a(1tlilig 
the departtire to the current uiem when the departure is I)elo\v 
the normal and snbtr;wtiug w h e n  above. The 1nout111~ iueiiti 
temperature for regular stations of tbe Weather Bureau repre- 
sents t h e  meau of the masiiurim and miuimiilu temperatures. 

The mean temperature was highestm over extreme sonthern 
Florida, where it was above 70; i t  was  above GO over the 
Florida Peuiusuln, in extreme soiitberu Looisiaua, and i u  the 
lower Rio Grande valley; aud miis above 50 over tbe south- 
ern half of the Gulf States, along the Mississippi Rirer to 
Memphis, Teuu., over extreme southern C:tliforuin nucl sonth- 
westeru Arizona, and along the immediate Pacific coast soot11 
of San Fraucisco, C d .  The meau temperature way loweht iu 
Manitoba and thence over the Saskatchewan Valley cast of 
the llOth meriilim, where i t  WRS below 10;  i t  was below 15 
over uorthern North Dakota aud northmesteru Miuuesotn, and 
in the mouutaius of central Colorado; i i U d  was be lo^ 30 north 
of a line traced from the sout,h 1)art of the Gnlf of Saiut Law- 
reuce westward over the Lake region aud the  upper Missis- 
sippi valley to north-central Nebraska, theuce soiithward to ceu- 
tral New Mexico, theuce west-northwest to the Sieria Ne\-:itlix 
rltuge of uioiintaiun, which i t  followed to central Oregon, thence 
eastward over the v:tllep of the Coloinbia Birer to northern 
Idaho, and theuce northwestward over British Coliimbia. 0 DEPARTURES FROM NORMAL TEMPERATURE. 

The mvau temperature was generally itbolre the normal enst 
of the Rocky Moiiiitains aud in uortheasteru Oregon sui1 emt- 
ern aucl northeru Washington ; elsewhere it was  below the uor- 
mal.  The most market1 excess iu temperature was noted in 
northern Outario, where it WRA more tlinn 10, aud the excess 
was more than 6 in the Atlaut8ic coast states north of Virginiii, 
aud iu  districts north of t h e  Ohio and Missouri Rivers. The 
most marked deficiency mas reported over the middle ilIld 
soiitheru plateau regious, where it wits more than 5, nod a 
slight deficiency was uoted along the immeclinte uiiddle Gulf 
coast from western Florida to eavteru Texas. 

UEVIATIONS FROM NORMAL TEMPERATURE. 
The following table shows for certain stations, as reported 

by voluntary observers, (1) t h e  uormal temperature for Decem- 
ber for ;I series of years; (4) the length of record during which 
the observations have been taken, and from which the uormal 
has been computed; (3) the mean temperature for December, 
1891 ; (4) the depttrtiire of the current month from t h e  uormal ; 
(6) and the extreme monthly mean tor December during the 
period of observation and the years of occurrence : 

Lead Hi l l  ........ Boone ....... 39.4 ~ 

Bacrumento ...... Sacrumento 46.7 I 37 
Cnl yornia. 

2 

Ueaiations f rom normal tenzi~eratu~e-Cnntinued. 

( 5 )  Ext.reme nionthly mean 
I 

for December. I 

, 
I 

~ 

('unnrctieut. 0 
Mi,ldletvwii ..... Middlesex. .. 25.6 
Xferritts Is!nnd ... Hrevnril ..... 62.6 

Forsyth .......... Monroe .... ./ 49.S 
P w r i n  ........... a , .  ..... ! 2y.3 
\'ev:iy ............ dwitzerl:md . 31.9 
(:rt.aco ............ Bowurii. ....I 17.4 
hlonticello ....... I Jones. .  ...... 2 i . S  

Flo,.iilri. 1 
~ ~ / i i i o i . s .  I 
hidirinn. i , ~ 22'9 

Iowa. 1 

C;evrqi,f. I 

Riley ............ i E&lry .... 1 

Logtin ........... 1 Harrison . . . . I  2O.a 
h-onxns. ~~ 

Lnwrence ........ 
Wellington ...... 

Lotris ima.  
Grnn~l COtLRU .... 

Mainnine. 
Orono ............ 

J1rcryiu nd. 
Ounil~erland. ..... 

J1ri.swtrhusetts. 
All lhCI. ! .  t ........ 
Nywturyport .... 
3omernet ........ 

Michigan. 
Iinlnniacoo 
Thornville. .  ..... ...... 

.r:.. ..... 

Douglas ..... 
Bumner ..... 
Saint Lsndry 

Peuobscot ...I 
Aliegany ....I 

Hnin p h i  r e . .  
ERWX ....... 
Bristol ...... 

I 
Iiolsnrxzoo .. 
Lnpecr ... ...I 

30.7 
33.3 

56.3 

20.9 

31.9 

33.6 

30. ti 
30.2 

24.4 
27.7 

III'IIIIEIUI (1. 

hIinnexpolia ..... Hennepin .... 15.5 
Mmiiaiio. I 

Fort Ciwter. .  ... .' Coster. ...... , 22.5 
XCIO Hainpshire. 

Hanover ......... Grafton.. ... . I  20.6 
A'CIU Jcrsry. 

hfoorwtown ..... Burlington . . I  32.4 
5outh Ormge .... E w r x  ....... 31.8 

Lvctu I-ork. 
I'onpwrtown .... IJtwgo ...... , 27. I 
Pnlrrmo ......... O ~ w e g ~ ~  ...... i 24,s 

X w t h  CnrrJino. 
L ~ I ~ c J I ~ ,  .......... Cdalwell .  ... .; 35.2 

Ohio. 
N't.h Lewislmrgh. f.:hainpaign . . 30. I 
~ ~ n u e ~ o n .  ........ ~ i i l t o n  ...... i 27.2 
Alhany .......... Linn ......... 41.6 
Eola.: ........... Polk. ........ 40.0 
[)y t w r r i . .  ....... \vnyne ...... 25.3 
Irxmpinn Hi l l s . .  Clearfield ....' 25.6 
!veii*t,orough ... Tioga ....... . I  29.5 
jtatesburgh ...... Suinter ...... ' 47.6 

F!lWll .  

P c ~ ~ r w ~ l t ~ n n i u .  

S h t h  Cntwlinn. 

Ten?iersee. 

New Uln i  ........ 
3traffoi-d ......... ...... 21.6 Verii~vnl. 

ITrginin. 
Birdsnrst. .  ...... 

Wm hington. 
Fort T0~~118t.iid .. Jefferson ....I 41.2 

IVisconriti. 
)Iudiaon ......... Dane ........ 1 z2.y 

AUStill.. ......... \ v i l S O l l  ..... . I  40.8 
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YEARS O F  HIGHEST MEAN TEMPERATURE FOR DECEMBER. 
Over tlie greater part of New Euglaud and i u  parts ofeast- 

erii New Pork, eastern Peuw,ylvauiii, and New Jersey the cur- 
rent mouth warns the warmest December on record. Iu New 
Eiiglaud the meau temperature was G to 10 above the normal, 
aud 1 to 2 above the highest uieau previously reported for 
Deceuiher, noted in 1881 aucl 1880 ; iu easteru New Pork, east- 
eru Peuusylrnnia, and New Jersey the nlem was 6 to 9 abore 
the uoruia1, aud about 1 abol-e that of 1889; and a t  Merritts 
Isli~ucl, Fla., the uiem for the current month was 5.4 al)ore 
the normal, :tu11 1 above the mean of 1883. The highest mean 


